BIOCHEMICAL SOCIETY TRANSACTIONS features of chronic periodontal disease and it has been demonstrated (Goodson et al., 1974; El Attar, 1976 ) that inflamed gingivae contain much higher concentrations of prostaglandin E, than normal tissue.
Chronically inflamed gingivae are infiltrated with large number of macrophages, lymphocytes and plasma cells, which interact in the immune response. Products of these cell interactions may modulate the function of gingival cells.
The aim of this study was to determine the effect of soluble mononuclear cell factors from peripheral blood on prostaglandin E production by cells derived from human gingiva.
Heparinized peripheral venous blood was obtained from patients with periodontal disease and from healthy volunteers. The mononuclear cells were isolated using Histopaque (Sigma) and cultured in Dulbecco's Modified Eagle's medium, supplemented with 10% foetal calf serum at 37OC in an atmosphere of CO,/air (1 : 19, v/v) in air. After a 72h incubation period, medium was removed, centrifuged and this cell-free supernatant medium was used as the source of mononuclear cell factors.
Inflamed gingival tissue was obtained from patients undergoing routine periodontal surgery. Normal healthy gingival tissue was obtained from children undergoing surgery before orthodontic treatment. Fibroblast-like cells were obtained either from explant cultures or by enzymic (Dispase, Boehringer) digestion of the tissue. Cells were cultured in Minimal Essential medium containing 10% foetal calf serum.
All mononuclear cell cultures tested released a factor that stimulated prostaglandin E production (as measured by radioimmunoassay) and all cell lines, whether derived from inflamed or normal gingivae, were responsive to the factor. Stimulation occurred in a dose-dependent manner, a 1 in 5 dilution of mononuclear-cell-factor-containing medium giving a several hundred-fold increase in prostaglandin E production over a 72 h incubation period. A dose-dependent stimulation was also observed when fragments of gingiva were incubated with mononuclear cell factors. All stimulatory effects were inhibited when incubations were carried out in the presence of indomethacin ( 1 4 p~) , an inhibitor of prostaglandin biosynthesis.
Mononuclear-cell-factor stimulation of prostaglandin synthesis was first observed after a 2 h exposure and this was markedly inhibited by cycloheximide (1 pg ml-I), suggesting that stimulation is dependent on synthesis of protein de nouo. However, this incubation was less marked on longer (up to 4 h) incubation with cycloheximide, which may have been due to metabolism of this compound.
Brief exposure (0.5-2 h) to mononuclear cell factor did not result in stimulation of prostaglandin E synthesis during a subsequent 72 h incubation in the absence of mononuclear cell factor.
Addition of arachidonate, the substrate for prostaglandin biosynthesis, at 1-15,u~, in the presence of mononuclear cell factors (1 in 25 dilution) resulted in a further dose-dependent stimulation of prostaglandin E production, whereas arachidonate produced no stimulation of basal prostaglandin E production. The responsiveness of the gingival cell lines to mononuclear cell factors decreased quite markedly with passage of the lines, perhaps due to loss of cell-surface receptors. The factor is heat-labile, losing 83% of its activity after treatment at 56OC for 30min and it is resistant to trypsin digestion (30min at 37OC).
In the view of these findings it is possible that factors such as mononuclear cell factors may play some role in the complex pathogenesis of different chronic inflammatory diseases. Calcium-binding protein has been found in the duodenal mucosa of several species, including the pig (Hitchman & Harrison, 1972) . Its precise role has not yet been established, but it may be involved in calcium transport in the intestine. The synthesis of the protein in the pig may be influenced by the hormonal metabolite of vitamin D, 1,25dihydroxycholecalciferol (Harrison et al., 1975) . Porcine intestinal calcium-binding protein could therefore be a useful model for investigating the effects of vitamin D sterols on specific protein synthesis, in a similar way to previous studies of the effects of gonadal steroids on the expression of the chick ovalbumen gene (O'Malley & Means, 1974) .
We therefore began this study by extracting and translating pig duodenal mRNA in a wheat-germ cell-free system (Mellersh et al., 1980). Total nucleic acids were extracted from duodenal mucosa and fractionated by affinity chromatography on oligo(dTtcellu1ose. The polyadenylated mRNA obtained in this way was less than 1% of the total nucleic acids. In the wheat-germ cell-free translation system it stimulated incorporation of [3H]leucine into protein by 8-10-fold over endogenous protein synthesis. The translated [ 'Hlleucine-containing proteins were immunoprecipitated with a double-antibody technique and found to contain about 5% of specifically precipitated authentic calcium-binding protein. On sodium dodecyl sulphateJpolyacrylamide-gel electrophoresis this specifically immunoprecipitated protein co-migrated with pure calcium-binding protein (mo1.W. 9OOO). It was confirmed that this was authentic calcium-binding protein by a number of techniques. First, like calcium-binding proteins it was heat stable. Secondly, its elution position on ion-exchange chromatography was altered, depending on whether calcium was present in or absent from the elution buffer. Thirdly, it had the same isoelectric point as the authentic protein. Fourthly it shared common peptides with pure calcium-binding protein on tryptic 'fingerprint' analysis. Finally, like mature calcium-binding protein itself it did not contain methionine.
However, when only [3sSlmethionine was used in the translation and similar analyses performed, although no authentic calcium-binding protein was observed, a highermolecular-weight protein (mo1.w. approx. 11M)O) was found to be specifically immunoprecipitated with antisera raised against pure calcium-binding protein. This immunoprecipitated protein was usually less than 5% of the total proteins synthesized and on sodium dodecyl sulphate/polyacrylamide-gel electrophoresis co-migrated with a faint higher-molecular-weight band 590th MEETING, SHEFFIELD associated with authentic calcium-binding protein when [ 3H]leucine had been used in the translation. Like authentic calcium-binding protein this higher-molecular-weight material was heat stable and a component of the heat-stable proteins (again like authentic calcium-binding proteins) shifted its elution position on ion-exchange chromatography depending on whether calcium was present in or absent from the elution buffer.
The polyadenylated mRNA was fractionated by sucrosedensity-gradient centrifugation; the fractions obtained from this procedure were individually translated using 13Hlleucine and both the high-molecular-weight protein and authentic calciumbinding protein were observed in association when the translated proteins were analysed by sodium dodecyl sulphate/ polyacrylamide-gel electrophoresis.
Although the wheat-germ lysate is generally not thought to have processing activity, it seems possible that a high-molecularweight form of calcium-binding protein is being synthesized and partially processed to the authentic protein in this system. PP, is produced at a number of points in the biochemical pathways that lead to the synthesis of most major cell constituents, especially macromolecular materials.
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The aim of our study was to develop a sensitive and reproducible method for PP, determination to investigate its metabolism in cell cultures.
Enzymic methods have the advantage of a high degree of specificity. Methods described previously rely on the measurement of the concentration of the reaction product, NADPH, either spectrophotometrically (Howell et al., 1975) , or fluorimetrically, thereby increasing the sensitivity 10-fold, enabling PP, to be detected down to lOOpmol (Lust & Seegmiller, 1976) .
The recent availability of commercially prepared UDP-"C ]glucose prompted development of a highly sensitive radiometric method (Cheung & Suhadolnik, 1977) , which utilizes the following reactions:
Glucose 6-phosphate + Glucose 6-phosphate dehydrogenase
We have employed UDP-[3Hlglucose of high specific radioactivity (sp. radioactivity 3-1OCi/mmol). The reaction product 6-phospho[3Hlgluconic acid was separated from the substrate (UDP-13Hlglucose) by selective adsorption on to charcoal. The detection limit of the assay is 10pmol.
With this radiometric method, rigorous controls of biological and methodological variables were used to ensure specificity and accuracy. Satisfactory results could only be obtained when hydrolysis of PP, was monitored by addition of [32P1PPl at the beginning of the extraction and appropriate controls were included in the assay, i.e. (1) addition of PP, to the sample to monitor recovery and to ensure that the reaction had come to completion; (2) omission of the UDP-glucose pyrophosphorylase enzyme to measure reaction products from substrates other Vol. 8 than PP,. Inorganic pyrophosphatase may also be preincubated with the sample to check specificity.
We have measured the PP, content of various human cells in monolayer culture. Fibroblasts that migrate out from skin explants, 'bone' cells that grow out from rinsed and crushed trabecullae derived from femoral heads, and enzyme-dispersed synovial cells and chondrocytes were maintained in minimal essential medium (Eagle's) plus 10% (v/v) foetal calf serum supplemented with penicillin ( 100 units/ml) and streptomycin (100pg/ml) at 37OC in an atmosphere of CO,/air (1 : 19). Cells from confluent 6cm tissue culture dishes were quickly scraped into 1 ml of ice-cold Dulbecco's phosphate-buffered saline (Ca2+-and Mg2+-free) and extracted with concentrated HClO, (1 M final concentration) after the addition of tracer ('*PIPPI to monitor recovery. The samples were allowed to stand on ice for IOmin, centrifuged and then neutralized by the addition of 2.OwKOH. Titration was monitored by observing the colour change of the Phenol Red of the residual culture medium, but care must be taken not to overneutralize, as PP, may be precipitated at high pH. However, underneutralization may leave C1-ions, which interfere in the assay. The final pH(6.5-8.0) was checked on pH paper. The resulting supernatants were stored at -20°C (the PP, was stable for at least 6 months). Recovery of PP, during the extraction procedure was monitored by means of reaction of the product of hydrolysis, PI, with ammonium molybdate in HCl to form a phosphomolybdate complex, which was then extracted into isobutanol/ light petroleum (b.p. 6 6 8 0°C ) (4: 1, v/v). L32PIPPI was counted for radioactivity in the aqueous phase and the recovery was calculated with respect to the [32PlPPl, added at the beginning of the extraction procedure.
The PP, assay reaction mixture contained, in a volume of 120~1, 0.1 M-Tris acetate, pH 8.0, 8.0rn~magnesium acetate, 0.6 mM-NADPt, 9p~-UDP-glucose, 0.02 Ci of uridine Ddiphosphate [6-3Hlglucose (sp. radioactivity 3-1OpCi/mmol), 0.25 unit of UDP-glucose pyrophosphorylase, 0.25 unit of phosphoglucomutase, 0.5 unit of glucose 6-phosphate dehydrogenase and 4Opl of extract or PP, (10-400pmol). The incubation was carried out for 30min at 37°C and terminated by the addition of 200pl of 2% activated charcoal (Merck) in water. After mixing the mixture was kept on ice for 10min. The suspension was then centrifuged for 10min at lOOOg and 2OOpl of the supernatant was counted for radioactivity in lOml of Bray's scintillation fluid.
We have found few obvious differences in the PP, content among the various cell types we have examined. Bone cells (845 k 344pmoVpg of DNA) and chondrocytes (457 f 60pmol/pg of DNA) tended to have higher PP, content than the skin (250 f 22pmol/pg of DNA) and synovial cells (378 86pmol/pg of DNA). However, the PP, concentrations found in cells
